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© Dielectric resonator demultiplexer. 

© A dielectric resonator demultiplexer including at 
least one dielectric resonator filter (1) including a 
plurality of cascaded dielectric resonators (4); and a 
support member (2) on a surface of which the said 
at least one filter is vertically mounted with the 
longitudinal axis thereof substantially vertical to the 
mounting surface. 
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The invention relates to a dielectric resonator 
demultiplexer having a particular, but not necessar- 
ily an exclusive, application for communications 
satellite payloads. 

Satellite communication systems are used for a 
number of different purposes, for example, ground 
surveillance, and telecommunications. The cost of 
placing communications satellite payloads into orbit 
is very high and it is desirable to have compact, 
reliable and light weight resonator filter structures 
that are sufficiently rugged and stable to withstand 
both the high levels of vibration experienced by 
space hardware during the launch phase of a mis- 
sion and also long term effects of repeated thermal 
cycling experienced over the duration of the mis- 
sion. It is of importance to ensure in communica- 
tion satellite payloads that a stable performance is 
maintained over a wide range of temperatures. 

With known demultiplexer arrangements for 
communication satellite payloads, the resonant fil- 
ters of the demultiplexer are mounted on the pay- 
load such that the longitudinal axes thereof are 
substantially parallel to the payload mounting sur- 
face. 

With these arrangements, the area occupied by 
the demultiplexer, i.e. its "footprint", is fairly large 
and the mounting arrangement for the filters must 
be such that each of the resonator elements of the 
filters are not subject to undue mechanical and/or 
thermal stress. 

The resonator cavity walls of the known ar- 
rangements are relatively thin and thereby suscept- 
ible to induced mechanical/thermal stressing caus- 
ed, in the main, by the mounting arrangements. 

It is usual for the mounting arrangement to be 
in the form of a composite base plate i.e. a carbon 
fibre base plate, which is relatively light, but ex- 
tremely expensive. The composite base plate has a 
low coefficient of thermal expansion and thereby 
minimises thermal stressing of the filters. 

In order to minimise the transmission of me- 
chanical stresses from the composite base plate to 
the filter, it is necessary to interpose shims, i.e. 
extremely thin washers, at each of the points where 
the base plate is mounted on the payload mounting 
surface. The correct shimming arrangement is dif- 
ficult to achieve but, once in place, is effective to 
reduce mechanical stresses. 

It is an object of the present invention to over- 
come the foregoing problems by providing a di- 
electric resonator demultiplexer having a compact, 
rugged and stable structure that facilitates vertical 
mounting of the dielectric resonator filters and 
thereby minimises the "footprint" i.e. the space 
occupied by the demultiplexer. The overall volume 
of the multiplexer is also minimised. 

The invention provides a dielectric resonator 
demultiplexer including at least one dielectric reso- 



nator filter including a plurality of cascaded dielec- 
tric resonators; and a support member on a surface 
of which the said at least one filter is vertically 
mounted with the longitudinal axis thereof substan- 

5 tially vertical to the mounting surface. 

It is usual for the dielectric resonator demul- 
tiplexer according to the present invention to in- 
clude a plurality of vertically mounted dielectric 
resonator filters, for example, four filters located 

to side-by-side on the support member. 

In a preferred arrangement of the demultiplexer 
according to the present invention, each of the 
dielectric resonator filters includes five cascaded 
dielectric resonators. With one embodiment of this 

75 arrangement, internal microwave energy coupling 
means are interposed between adjacent dielectric 
resonators. With another embodiment of this ar- 
rangement, each of the dielectric resonator filters 
includes isolation means for preventing internal mi- 

20 crowave energy coupling between that one of the 
five dielectric resonators, which is located at the 
free end of the filter, and the adjacent filter, internal 
microwave energy coupling means interposed be- 
tween adjacent ones of the other four dielectric 

25 resonators, and external equalisation coupling 
means connected between the said one of the 
dielectric resonators and the microwave energy 
output of the said other four dielectric resonators. 
The dielectric resonator of each of the filters lo- 

30 cated adjacent to the support member is secured 
to the support member by an end cap interposed 
between the filter and the mounting surface of the 
support member. 

The channel dropping circulator assembly for 

35 the, or each, dielectric resonator filter can be in the 
form of either a miniature coaxial circulator assem- 
bly, or a planar MIC compatible circulator assem- 
bly. In a preferred arrangement, an MIC compatible 
circulator assembly is used, and housed within the 

40 support member. 

The structure of the dielectric resonator filters 
having five cascaded dielectric resonators includes 
eight titanium bolts for rigidly securing the resona- 
tors to each other, with microwave coupling means 

45 interposed between adjacent resonators. 

The central resonator of the structure is pro- 
vided with eight equi-spaced screw-threaded holes 
and the pairs of resonators on each side of the 
central resonator are each secured to the central 

so resonator by four of the bolts which are passed 
through respective ones of four equi-spaced holes 
in the pairs of resonators, the holes in one of the 
pairs of resonators being displaced by 45° relative 
to the holes in the other pair of resonators. 

55 The foregoing and other features according to 
the present invention will be better understood from 
the following description with reference to the ac- 
companying drawings, in which:- 
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Figure 1 illustrates, in a pictorial view, a dielec- 
tric resonator demultiplexer according to the 
present invention, 

Figures 2A to 2C illustrate the dielectric resona- 
tor demultiplexer of Figure 1 of the drawings 
respectively in a front view, a plan view and a 
side view, 

Figures 3A and 3B illustrate, in plan views, the 
underside of the support member of the dielec- 
tric demultiplexer of Figures 1 and 2 of the 
drawings, and 

Figure 4 illustrates, in an exploded pictorial view, 
part of the dielectric resonator demultiplexer of 
Figures 1 and 2 of the drawings, and 
Figure 5A to 5C illustrates an alternative ar- 
rangement for the dielectric resonator demul- 
tiplexer according to the present invention re- 
spectively in a side view, a plan view in the 
direction of arrow 'a' and a plan view in the 
direction of arrow 'b\ 

As illustrated in a pictorial view in Figure 1 of 
the accompanying drawings, the dielectric resona- 
tor demultiplexer according to the present invention 
includes a plurality, in the preferred arrangement 
four, dielectric resonator filters 1 and a support 
member 2 on a surface 3 of which the filters 1 are 
vertically mounted side-by-side with the longitudi- 
nal axis thereof substantially vertical to the surface 
3. 

The filters 1 are preferably provided by the 
dielectric resonator filters which are the subject of 
our co-pending patent application number 
9305073.0. Thus, each of the five cascaded dielec- 
tric resonator assemblies 4 of each of the filters 1 
includes, as is best illustrated in Figure 4 of the 
drawings, a housing member 5 having a cylindrical 
conductive cavity 6 symmetrically disposed about 
a longitudinal axis and an internally projecting 
flange (not illustrated). A cylindrical dielectric reso- 
nator element 7 is supported in a spacial central 
position within the cavity 6 by a ceramic support 
member 8. It will be seen from our above-men- 
tioned co-pending application that the support 
member 8 has a coefficient of thermal expansion to 
match that of the resonator element 7 and is se- 
cured to the internally projecting flange of the 
housing member 5. The longitudinal axes of the 
cavity 6 and resonator element 7 are coaxial, and 
the equatorial planes of the resonator element 7, 
the conductive cavity and the support member 8 
are all coincident. 

The squat aspect ratio of the filters 1 facilitates 
the vertical mounting which minimises the "foot- 
print" of the demultiplexer, i.e. the space occupied 
by the demultiplexer on the mounting surface of 
the communications satellite payload, and the over- 
all volume of the demultiplexer. 



In addition to the foregoing, the demultiplexer 
according to the present invention eliminates the 
need for special mounting brackets for the verti- 
cally orientated filters 1. As is best illustrated in 

5 Figure 4 of the drawings, each of the filters 1 is 
provided with an end cap 9 having a recess therein 
into which the dielectric resonator assembly 4, situ- 
ated immediately adjacent to the surface 3 of the 
support member 2, is fitted and secured in a man- 

w ner to be subsequently outlined. The end cap 9 
reduces the complexity and mass of the mounting 
arrangements for the filters 1 , in comparison to the 
known demultiplexer arrangements referred to 
above. Furthermore, there is no need to provide, as 

75 with the known arrangements, a special composite 
base plate to match the coefficient of thermal ex- 
pansion of the cavity housing material of the filters 
1. 

In an alternative arrangement, the recessed 
20 end cap 9 for each of the filters 1 could be re- 
placed by an end cap 34 which is best illustrated in 
Figure 5A of the drawings and which has a planar 
surface 35 to which the dielectric resonator filters 1 
are secured. 

25 With the demultiplexer structure of Figure 1, 
the transmission of mechanical stresses from the 
support member 2 to the filters 1 is minimised, and 
there is no need, as with known arrangements, for 
"shimming" in order to reduce mechanically in- 

30 duced stresses. 

As is illustrated in Figures 3A and 3B of the 
accompanying drawings, which are plan views of 
the underside of the support member 2, the sup- 
port member 2 is a dish-shaped structure having 

35 mounting flanges 10 with holes 11 therein for se- 
curing the demultiplexer onto the mounting surface 
of the satellite. 

The three internal bosses 12 (see Figure 3B) 
are used to support a substrate 13 mounted on a 

40 carrier (see Figure 3A) on which is formed an 
assembly of four planar MIC compatible circulators 
14, one for each of the filters 1 . 

The output connections 15 of the channel drop- 
ping circulator assemblies 14 are connected to 

45 respective ones of the four coaxial connectors 16 
illustrated in Figure 1 of the drawings. 

The input 17 to the circular assembly (see 
Figure 3A) is connected to a coaxial connector 18 
(see Figure 1) to which the demultiplexer input is 

50 connected. 

The holes 19 in the support member 2 provide 
the means for securing the filters 1 to the support 
member in a manner which will be subsequently 
outlined. 

55 In an alternative arrangement, the channel 
dropping circulator assembly for each dielectric 
resonator filter 1 can be in the form of a miniature 
coaxial circulator assembly. 
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In practice, a cover plate (not illustrated) would 
be used to enclose the space within the support 
member 2. 

As is best illustrated in Figure 4 of the draw- 
ings, the housing member 5 of the central resona- 
tor assembly 4* of each of the filters 1 has eight 
equi-spaced screw-threaded holes 20 formed 
therein for facilitating the securing of the other four 
dielectric resonator assemblies 4 to the central 
resonator assembly 4' and to the support member 
2. Each of the two resonator assemblies 4 on one 
side of resonator assembly 4' have four equi- 
spaced through holes 21 formed therein, and each 
of the two resonator assemblies 4 on the other side 
of the resonator assembly 4' have four equi-spaced 
through holes 22 formed therein which are dis- 
placed by 45' relative to the four holes 21. 

The four equi-spaced holes 23 in the end cap 
9 match the four holes 22 in the resonator assem- 
blies 4, and the respective four of the holes 19 in 
the support member 2. 

The assembly of the structure utilising the 
holes 19, 20, 21, 22 and 23, involves passing four 
extension bolts through respective ones of the 
holes 19, 23 and 22 which are then screwed into 
respective ones of four of the screw-threaded holes 
20 thereby securing the bottom three resonator 
assemblies 4 to the end cap 9 and thereby to 
support member 2. A further four extension bolts 
are passed through respective ones of the holes 21 
and are secured into respective ones of the other 
four of the screw-threaded holes 20 thereby secur- 
ing the top two resonator assemblies 4 to the 
central resonator assembly 4' and thereby to the 
support member 2. The resulting structure is easy 
to assembly and is, mechanically, very rigid. In a 
preferred arrangement, the eight bolts are made of 
titanium to provide maximum strength and stability. 

The heads 24 of four of the bolts are illustrated 
in Figures 2A to 2C of the drawings. 

As illustrated in Figures 1 and 4 of the draw- 
ings, that one of the resonator assemblies 4 of 
each of the filters 1 which is secured to the end 
cap 9 includes input coupling means 25 for cou- 
pling the output of the respective one of the cir- 
culator assemblies 14 into the respective filter. The 
coupling is effected, as is best illustrated in Figure 
4 of the drawings, by means of a flexible coaxial 
cable 26, on each end of which is a coaxial con- 
nector 27. The connectors 27 are each connected 
to a separate one of the connectors 25 and 16. 

The dielectric resonator assembly 4, adjacent 
to the resonator assembly 4 with the input coupling 
means 25, includes output coupling means 28 for 
coupling microwave energy generated by the filter 
to an external source. In practice, signal isolation 
means would be interposed between the output 
coupling means 28 and the external source to 



prevent the microwave energy generated by the 
filter 1 being reflected back to the filter via the 
output coupling means 28. Any known type of 
signal isolation means can be used for this pur- 
5 pose. 

The input and output coupling means 25 and 
28 include a coaxial connector and a capacitive 
probe connected at one end thereof to the central 
conductor of the coaxial connector, the other end 

70 of the probe extending into the cavity of the reso- 
nator assembly 4. The capacitive probe is elec- 
trically isolated from the housing member 5. 

As is best diagrammatically illustrated in Figure 
4 of the drawings, each of the resonator assem- 

75 blies 4 includes two tuning screws 29 and a cou- 
pling screw 30. Although, as illustrated in Figures 
5A and 5B of the drawings, additional tuning 
screws could be provided for each of the resonator 
assemblies 4. 

20 The tuning screws 29 each extend into the 
cavity 6 of the respective resonator assembly 4 on 
a radial plane coincident with a respective one of 
the two orthogonal dual mode electrical field ori- 
entations of the filter. 

25 The coupling screw 30 extends into the cavity 
6 of the respective resonator assembly 4 on a 
radial plane that is at 45 • to the radial plane of the 
tuning screws 29. 

In practice, the screw-threaded holes provided 

30 in the housing member 5 of the respective resona- 
tor assembly for the coupling and tuning screws, 
enable the position of the screws to be adjusted, 
i.e. the extent to which the screws 29 and 30 
extend into the cavity is adjustable. 

35 As is best illustrated in Figure 4 of the draw- 
ings, each of the filters 1 include microwave energy 
coupling means 31 interposed between adjacent 
dielectric resonator assemblies 4. The coupling 
means 31 are preferably in the form of a planar 

40 member having an iris 32 formed therein which is 
cruciform in shape. Each of the coupling means 31 
have four equi-spaced holes to match those of the 
resonator assemblies 4 and to thereby facilitate 
securing by means of the through bolts referred to 

45 above. 

Each of the filters 1 is provided with an end 
cap 33 having four equi-spaced holes formed 
therein for facilitating securing by means of the 
through bolts referred to above. 

so In an alternative arrangement for the dielectric 
resonator demultiplexer according to the present 
invention which is illustrated in Figures 5A to 5C of 
the drawings respectively in a side view, a plan 
view in the direction of arrow 'a* and a plan view in 

55 the direction of arrow 'b\ each of the filters 1 
includes an external equalisation coupling arrange- 
ment comprising a signal isolator 36 and a cir- 
culator 37. 
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With the arrangement of Figures 5A to 5C, a 
solid disc 38 is interposed between the top two 
dielectric resonator assemblies 4 to prevent the 
coupling of microwave energy therebetween. The 
dielectric resonator assembly 4 interposed between 
the disc 38 and the dielectric resonator assembly 
4* includes the input coupling means 25 and the 
dielectric resonator assembly 4 which is secured to 
the end support 34 includes the output coupling 
means 28. The input coupling means 25 of each of 
the filters 1 are, as is best illustrated in Figure 5A 
of the drawings, connected to respective ones of 
the coaxial connectors 16 by a flexible coaxial 
cable assembly including a flexible coaxial cable 
26 having a connector 27 at each end thereof. 

The top dielectric resonator assembly 4, i.e. 
the assembly located at the free end of the filter 1 , 
which is isolated from the other dielectric resonator 
assemblies 4, by the disc 38, includes coaxial 
coupling means 46. 

The signal isolator 36 which is adapted to 
prevent the microwave energy generated by the 
filter 1 being reflected back to the filter via the 
output coupling means 28, includes an input port 
39, connected to the output coupling means 28 by 
means of a coaxial cable assembly 40, and an 
output port 41 which is connected to one port 42 of 
the three part circular 37 by means of a flexible 
coaxial cable assembly 43. Another port 44 of the 
circular 37 is connected to the coupling means 46 
by means of a coaxial cable assembly 45. The 
third port 47 of the circulator 37 is the output port 
for the filter, i.e. for coupling the microwave energy 
generated by the filter to an external source. 

A longitudinal side edge of the support mem- 
ber 2 is, as is best illustrated in Figures 5A and 5B 
of the drawings, extended to provide a flange 
member 48 on the surface 49 of which the signal 
isolator 36 and circulator 37 of each of the filters 1 
are securely mounted by means of bracket mem- 
bers 50, one for each pair of filters 1. If required, 
the isolator 36 and circulator 37 for each of the 
filters 1 could be secured to the surface 49 of the 
flange member 48 by means of separate bracket 
members. 

The manner in which the dielectric resonator 
elements 4 of each of the filters 1 are secured 
together and to the support member 2 is exactly 
the same as is outlined for the dielectric resonator 
demultiplexer of Figures 1 to 4 of the drawings. 

It will be seen from FIGURE 5C that the flange 
member 48 is also provided with holes 11 for 
securing the demultiplexer to the mounting surface 
of the satellite. 

In operation, the microwave energy generated 
by the cascaded dielectric resonator elements 4 
situated between the input coupling means 25 and 
the output coupling means 28 of each of the filters 



1 is fed via the output coupling means 28, coaxial 
cable assembly 40, isolator 36 and coaxial cable 
assembly 43 to the input port 42 of the circulator 
37, the reflection of microwave energy back to the 

5 filter 1 being prevented by the isolator 36. The 
circulator 37 is adapted to ensure that the micro- 
wave energy applied to its input port 42 is fed to 
the port 44 thereof, but not to the port 47, and 
thereby to the coupling means 46 via the coaxial 

70 cable assembly 45, as an input to the top dielectric 
resonator element 4. The resulting microwave en- 
ergy generated by the top dielectric resonator ele- 
ment 4 is reflected back to the port 44 of the 
circulator 37 via the coupling means 46 and coaxial 

75 cable assembly 45. The circular 37 is adapted to 
ensure that the reflected microwave energy at the 
port 44 is directed to the output coupling means 47 
of the circulator 37 and not to the port 42 thereof. 
It will be directly evident from the foregoing 

20 that the external equalisation coupling arrangement 
provides the means for effecting the cascaded cou- 
pling between the dielectric resonator element 4 
which is secured to the end cap 34 and the top 
dielectric resonator assembly 4 of the or each filter 

25 1. 

The signal isolator 36 and the three port cir- 
culator 37 can each be of any known type of 
device that exhibits the necessary operational char- 
acteristics. 

30 As previously stated, the main application of 
the dielectric resonator demultiplexer outlined 
above is in a communications satellite payload. 
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Claims 



1. A dielectric resonator demultiplexer charac- 
terised in that it includes at least one dielectric 
resonator filter (1) including a plurality of cas- 
caded dielectric resonators (4); and a support 
40 member (2) on a surface (3) of which the said 

at least one filter (1) is vertically mounted with 
the longitudinal axis thereof substantially verti- 
cal to the mounting surface (3). 

45 2. A dielectric resonator demultiplexer as claimed 
in claim 1 characterised in that it includes a 
plurality of dielectric resonator filters (1) each 
one of which is vertically mounted on the sup- 
port member (2). 

50 

3. A dielectric resonator demultiplexer as claimed 
in claim 1 or claim 2 characterised in that it 
includes four dielectric resonator filters (1) lo- 
cated side-by-side and vertically mounted on 

55 the support member (2). 

4. A dielectric resonator demultiplexer as claimed 
in any one of the preceding claims charac- 
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terised In that the or each dielectric resonator 
filter (1) includes five cascaded dielectric reso- 
nators (4). 

5. A dielectric resonator demultiplexer as claimed 
in claim 4 characterised in that internal micro- 
wave energy coupling means (31) are inter- 
posed between adjacent dielectric resonators 
(4) of the or each filter (1). 

6. A dielectric resonator demultiplexer as claimed 
in claim 4 or claim 5 characterised in that one 
of the five cascaded dielectric resonators (4) of 
the, or each, filter (1), located adjacent to the 
support member (2), includes input coupling 
means (25) for coupling external microwave 
energy from an external source into the cavity 
of the resonator(4), and in that the adjacent 
dielectric resonator (4) includes output cou- 
pling means (28) for coupling microwave en- 
ergy generated by the filter (1) to an external 
source. 

7. A dielectric resonator demultiplexer as claimed 
in claim 4 characterised in that the or each 
filter (1) includes isolation means (38) for pre- 
venting internal microwave energy coupling 
between that one of the dielectric resonators 
(4), which is located at the free end of the filter 
(1), and the adjacent resonator (4), in that 
internal microwave energy coupling means 
(31) are interposed between adjacent ones of 
the other four dielectric resonators (4) and in 
that the or each filter (1) includes external 
equalisation coupling means (36,37) connected 
between the said one of the dielectric resona- 
tors (4) located at the free end of the filter (1 ) 
located at the free end of the filter and the 
microwave energy output of the said other four 
dielectric resonators (4). 

8. A dielectric resonator demultiplexer as claimed 
in claim 7 characterised in that the isolation 
means for the or each filter (1) comprises a 
planar disc (38) interposed between the said 
one of the dielectric resonators (4) and the 
adjacent dielectric resonator (4). 

9. A dielectric resonator demultiplexer as claimed 
in claim 7 or claim 8 characterised in that the 
external equalisation coupling means (36,37) 
for the or each filter (1) includes a signal 
isolator (36), the input of which is connected to 
the microwave energy output of the said other 
four dielectric resonators (4), and a three port 
circulator (37), one port (42) of which is con- 
nected to the output (41) of the signal isolator 
(36), a second port (44) of which is connected 
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to the said one of the dielectric resonators (4) 
and the third port (44) of which is the output of 
the filter (1), in that the signal isolator (36) is 
adapted to prevent the microwave energy gen- 

5 erated by the said other four dielectric resona- 

tors (4) being reflected back to the filter (1), 
and in that the circulator (37) is adapted to 
cause the microwave energy applied to the 
said one port (42) thereof to be coupled to the 

10 said second port (44) but not to the said third 
port (47) and to cause the microwave energy 
reflected back to the said second port (44) 
from the said one of the dielectric resonators 
(4) to be coupled to the said third port (47) but 

75 not to the said one port (42). 

10. A dielectric resonator demultiplexer as claimed 
in any one of the preceding claims 7 to 9 
characterised in that the said one of the said 

20 other four dielectric resonators (4) located ad- 
jacent of the support member (2) includes first 
coaxial coupling means (28), in that the said 
one of dielectric resonators (4) located at the 
free end of the filter (1) includes second co- 

25 axial coupling means (46), in that one of the 
said other four dielectric resonators (4), located 
adjacent to the isolation means (38) includes 
input coupling means (25) for coupling external 
microwave energy from an external source to 

30 the filter (1) and in the external equalisation 
coupling means (36,37) are connected be- 
tween the first (28) and second (46) coaxial 
coupling means. 

35 11. A dielectric resonator demultiplexer as claimed 
in claim 6 and claim 10 characterised in that 
the coupling means (25,28,46) each include a 
coaxial connector, a capacitive probe connect- 
ed at one end thereof to the central conductor 

40 of the coaxial connector, the other end of the 
probe extending into the cavity of the dielectric 
resonator (4), and in that the capacitive probe 
is electrically isolated from the dielectric reso- 
nator housing. 

45 

12. A dielectric resonator demultiplexer as claimed 
in any one of the preceding claims charac- 
terised in that the or each dielectric resonator 
filter (1) includes an end cap (9,34) for verti- 

50 cally mounting the filter (1) on the support 
member (2). 

13. A dielectric resonator demultiplexer as claimed 
in claim 12 characterised in that the end cap 

55 (9) includes a recess in which the filter (1) is 

located. 
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14. A dielectric resonator demultiplexer as claimed 
in claim 12 characterised in that the end cap 
(34) has a planar surface (35) on which the 
filter (1) is located. 

5 

15. A dielectric resonator demultiplexer as claimed 
in any one of the preceding claims charac- 
terised in that it includes a channel dropping 
circulator (14) for the or each dielectric resona- 
tor filter (1). w 

16. A dielectric resonator demultiplexer as claimed 
in claim 15 characterised in that the channel 
dropping circulators (14) are each in the form 

of a coaxial circulator assembly. ;s 

17. A dielectric resonator demultiplexer as claimed 
in claim 15 characterised in that the channel 
dropping circulators (14) are each in the form 

of a planar MIC compatible circulator housed 20 
within the support member (2), in that the 
support member (2) includes a coaxial output 
connector (16) for each of the circulator as- 
semblies (14) and in that each of the coaxial 
output connectors (16) is connected to the 25 
input of a respective resonator filter (1) by a 
flexible coaxial cable assembly (26,27). 

18. A dielectric resonator demultiplexer as claimed 

in any one of the preceding claims charac- 30 
terised in that each of the cascaded dielectric 
resonators (4) includes a housing member (5) 
having a cylindrical conductive cavity (6) sym- 
metrically disposed about a longitudinal axis 
and an internally projecting flange; a cylindrical 35 
dielectric resonator element (7); and a dielec- 
tric support member (8) for the resonator ele- 
ment (7), the support member (8) having a 
coefficient of thermal expansion to match that 
of the resonator element (7), and being se- 40 
cured to the said internally projecting flange 
and adapted to support the resonator element 
(7), at the peripheral surface thereof, in a 
spacial central position within the cavity (6), 
whereby the longitudinal axes of the cavity (6) 45 
and the resonator element (7) are coaxial and 
substantially vertical with respect to the mount- 
ing surface (3) of the support member (2). 

19. A dielectric resonator demultiplexer as claimed so 
in claim 18 characterised in that the housing 
member (5) of each of the cascaded dielectric 
resonators (4) includes at least four fixing holes 
(21,22) for facilitating the mounting of the cas- 
caded resonators (4) in alignment. 55 

20. A dielectric resonator demultiplexer as claimed 
in claim 19 when appended to any one of the 



claims 4 to 18 characterised in that the central 
dielectric resonator (4 1 ) of the five cascaded 
dielectric resonators (4) includes eight equi- 
spaced screw-threaded holes (20) for facilitat- 
ing the securing of the cascaded dielectric 
resonators (4) to each other by means of eight 
bolts, in that the four equi-spaced holes (20,21 ) 
in each of the other four dielectric resonators 
(4) are through holes and are adapted to re- 
ceive the bolts, in that four bolts are passed 
through respective ones of the four holes (21) 
in one pair of the dielectric resonators (4) on 
one side of the central resonator (4 1 ) and into 
respective ones of four of the screw-threaded 
holes (20) to secure the said one pair of reso- 
nators (4) to the central resonator (4 1 ), and in 
that four bolts are passed through respective 
ones of the four holes (22), which are dis- 
placed by 45* relative to the four holes (21) in 
the said one pair of the resonators (4), in the 
other pair of the resonators (4) on the other 
side of the central resonator (4 1 ) and into re- 
spective ones of the other four of the screw- 
threaded holes (20) to secure the said other 
pair of resonators (4) to the central resonator 
(4 1 ). 

21. A dielectric resonator demultiplexer as claimed 
in claim 20 characterised in that the bolts are 
of titanium. 

22. A dielectric resonator demultiplexer as claimed 
in any one of the preceding claims charac- 
terised in that each of the dielectric resonators 
(4) includes at least two tuning screws (29), 
each one of which extends into the cavity (6) 
of the resonator (4) on a radial plane coinci- 
dent with a respective one of the two or- 
thogonal dual mode electrical field orientations 
of the filter, and a coupling screw (30) that 
extends into the cavity (6) of the resonator (4) 
on a radial plane that is at 45* to the radial 
plane of the tuning screws (29), the extent to 
which the tuning (29) and coupling (30) screws 
extend into the cavity (6) being adjustable. 

23. A dielectric resonator demultiplexer as claimed 
in any one of claims 4 to 22 characterised in 
that the internal microwave energy coupling 
means (31) interposed between adjacent di- 
electric resonators (4) include a planar mem- 
ber having an iris (32) formed therein. 

24. A dielectric resonator demultiplexer as claimed 
in claim 23 characterised in that the iris (32) is 
cruciform in shape. 
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25. A communications satellite payload charac- 
terised in that it includes a dielectric resonator 
demultiplexer as claimed in any one of the 
preceding claims. 
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